Molecular-weight-dependent toxic effects of chitosans on the human keratinocyte cell line HaCaT.
The cationic polysaccharide chitosan possesses bioactive properties such as antimicrobial activity, antitumor effects, hemostatic assets and positive effects on wound healing. The influence of polycations like chitosan on human cells has been reported to depend on their molecular weight. However, the mechanism of cytotoxicity caused by polycations is not yet fully understood. In the study presented, the influence of two chitosans with a similar degree of deacetylation but different molecular weight, chitosan 1130 (120 kDa) and chitosan oligosaccharide (5 kDa), on the human keratinocyte cell line HaCaT was analyzed. The results obtained indicate that chitosans exhibit a molecular-weight-dependent negative effect on HaCaT cell viability and proliferation in vitro. The chitosans tested also stimulated the release of inflammatory cytokines by HaCaT cells depending on incubation time and concentration. Chitosan 1130 and chitosan oligosaccharide induced apoptotic cell death which was mediated by activation of the effector caspases 3/7. At least for chitosan 1130, the involvement of both, extrinsic and intrinsic signal pathways, was shown by activation of caspases 8 and 9.